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What is Claimed: 



1 1 . A method for treating a metal surface^ to minimize rust 

2 formation, said method comprising the steps of: / 

3 contacting the metal surface with a clearyng solution to form a 

4 cleaned metal surface; / 

5 rinsing said cleaned metal surface witW water to form a rinsed 

6 metal surface; and / 

7 contacting said rinsed metal surfac^ with a pretreating solution 

8 comprising a blend of water, an organo-functional silane, and a borate ester 

9 to form a pretreated metal surface; / 

10 drying said pretreated metal surface to form a dried metal 

11 surface; and / 

12 applying a decorative cj^^Sng to said dried metal surface. 

1 2. The method in acCdjrdance with claim 1, wherein: 

2 said organo-function^^lane is selected from the group 

3 consisting of an aminopropyltriethoxy silane, a vinyl triethoxy silane, and a 

4 Bis (gamma trimethoxysilylprop/l) amine and mixtures thereof; and 

5 said borate ester/s selected from the group consisting of 

6 monoethanolamine borate and monoisopropanolamine borate and mixtures 

7 thereof. / 

1 3. Theymethod in accordance with claim 2, wherein: 

2 said organo-functional silane is an aminopropyltriethoxy silane; 

3 and / 

4 said borate ester is monoethanolamine borate. 

1 4. / The method in accordance with claim 1, wherein said 

2 organo-function^ silane and said borate ester are added in an amount to 
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achieve a coating weight of about 1 .2 to about 6.5 n/g per square foot on said 
dried metal surface. / 

5. The method in accordance with claim 1, wherein said 
organo-fimctional silane and said borate ester araf added in an amount to 
achieve a total weight percent of about 1.0% to/about 4.0%. 

6. The method in accordance with claim 5, wherein said 
organo-functional silane and said borate este/ are added in an amount to 
achieve a total weight percent of about 1.5% to about 3.0%. 

7. The method in accord&rtcewith claim 1, wherein said 
cleaning solution comprises water an^^^alkalin^-based cleaner. 

8. The method in accordance with claim 7, wherein said 
alkaline-based cleaner comprise/ potM^um hydroxide. 

9. The method in/^ordancejsiith'claim 1, wherein the step 
of applying the decorative finiWCo iaiVdned metal surface is done after 
waiting at least 8 days. / 

10. The method /n accordance with claim 1, wherein the step 
of applying the decorative finish to said dried metal surface is done after 
waiting at least 12 days. / 

11. The metl/od in accordance with claim 1, wherein said 
decorative finish comprises paint. 

12. The nfcthod in accordance with claim 1, wherein the 
metal surface comprises steel. 
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13. The method in accordance w^th claim 1, wherein the 
rinsing step is carried out, in sequence, in a first stage using water at an 
elevated temperature and a second stage usin/ water at room temperature. 

14. The method in accordance with claim 13, wherein the 
elevated temperature of water at said firsystage is between about 100 °F and 
140°F and the room temperature of wat^ at said second stage is between 
about 65 ''F and 75 °F. 



15. In a method for 
cleaned metal surface is pretreated 
of a decorative coating to the drie^ 



(retreating a metal surface in which a 
en dried in preparation for application 
letal surface, the improvement 



comprising pretreating said clel^ried metal surface by contacting said cleaned 
metal surface with a pretreating solution comprising a blend of water, an 
organo-functional silane, and L borate ester. 

16. The method in accordance with claim 15 further 
comprising rinsing the cleaned metal surface with water after the cleaning 
step. 

17. A composition for use in the treatment of a metal surface 
comprising a blend of water, an organo-functional silane, and a borate ester. 

18. The composition in accordance with claim 17, wherein: 

said organo-functional silane is selected from the group 
consisting of an aminopropyltriethoxy silane, a vinyl triethoxy silane, and a 
Bis (gamma trimethoxysilylpropyl) amine and mixtures thereof; and 
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5 said borate ester is selected from the group consisting of 

6 monoethanolamine borate and monoisopropanolamine borate and mixtures 

7 thereof. 

1 19. The composition in accordance with claim 18, wherein: 

2 said organo-functional silane is an aminopropyltriethoxy silane; 

3 and 

4 said borate ester is monoethanolamine borate. 

1 20. The composition in accordance with claim 17, wherein 

2 said organo-functional silane and said borate ester are added in an amount to 

3 achieve a total weight percent of about 1 .0% to about 4.0% . 

1 21 . The method in accordance with claim 20, wherein said 

2 organo-functional silane and said borate ester are added in an amount to 

3 achieve a total weight percent of about 1 .5 % to about 3.0% . 

1 22. A composition for use in the treatment of a metal surface 

2 consisting of a blend of water, an organo-functional silane, and a borate 

3 ester. 

1 23. A method for treating a metal surface to minimize rust 

2 formation, said method comprising theysteps of: 

3 contacting the metal g^ace with a combined 

4 cleaning/phosphatizing bath to fQTnf4 pretreated metal surface; 

5 rinsing said pretreaied metal surface with water to form a 

6 rinsed metal surface; / 
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7 sealing said rinsed metal surface by co/tacting said rinsed metal 

8 surface with a seaUng solution comprising a blend k. water, an organo- 

9 functional silane, and a borate ester to form a sealed metal surface; 



10 

11 and 

12 

1 



drying said sealed metal surface tc/ form a dried metal surface; 

applying a decorative coating tb said dried metal surface. 

24. The method in accor/ance with claim 23, wherein said 
combined cleaning/phosphatizing bath c6mprises a cleaning agent, an iron 
phosphate pretreating composition^_an4 water. 

iting a metal surface to minimize rust 
le steps of: 

irface with a cleaning solution to form a 



25. A method 
formation, said method comi/nsii 



contacting the 
cleaned metal surface; 



5 rinsing said (jfeaned metal surface with water to form a rinsed 

6 metal surface; 

7 contactin/said rinsed metal surface with a pretreating solution; 

8 rinsin^aid pretreated metal surface with water to form a 

9 rinsed metal surfac 

10 sea^ng said rinsed metal surface by contacting said rinsed metal 

11 surface with a £ling solution comprising a blend of water, an organo- 

12 functional silaAe, and a borate ester to form a sealed metal surface 
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IS drying said sealed metal surface/io form a dried metal surface; 

14 and / 

15 applying a decorative co^ngfo said dried metal surface. 

1 26. The method in aclsoroance with claim 25, wherein said 

2 pretreating solution comprises an iron ffliosphate pretreating composition and 

3 water. / 



